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#7] Jl^V <d£^ol ^ on ^(interchain interaction)^: ^JL, -g-oj 

£ 3 



20-2 



1020020068595 M 2003/4/1 

^-7] ^^^-^-^^{Organic Electro luminescence Device} 
7l#*V it^] 
51 l£ -R-71 EL ^}o] M-Bl-tfl^ 

£ 2a *fl*l £ 2c^ #Hfl^ EL ^*}^ oflu|^ tH^nig-g- 

5. 3^ ^f^l (block copolymer)^ ^-fc M-eMItt H^. 

£ 4a ifl*l -£ 4b^r ^(spreading coefficient)^ ^r€- W -2- 

1 : 7}% 2 : *fl 1^ 

3 : ^ 4 : ^ 

6 : -fM 7 : 

8 : ^<£# 9 : *H 2^ 

<10> £ g-ig -B-7l^7^1^^H W ^1 Jl^-7> -fi-7l^^l^4l^H Si<H 

a-1 -as. ^f^afl (block copolymer)^ IH^^-i: ^(blending)t!: ^##(EML) 
°1 -n-7l^^l^^7Hl ^ %o]r\, 
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<n> £|e SAl^ls] tfl*§5H 44 -g-Tl $$-7} ^ ^£4^7}4 A^7> ^cflslJi 
oi^dl , oIb]^ sg^S^ldi^V ^ 4^-3.4 -fr7}x\7\}vt%4ix} (Organic Electro 
luminescence Device : °14 '-fr^ EL ±*V)4\ 7}<k°] , 

<i2> # 7 1 -a-71 EL IT04 ^^H"*?! ^4 H^r^r ^(Ca, Li, 

Al : Li, Mg : Ag 4-§-*r -g-^- AHofl -fj- 7 | oi fe ^5. ^ =H 5^^- 

u), o]5f ^ -e-71 el i*Hl £«o v ^ # 0 *M: 4^-4 -B-^H ^4 # 

44 ^^ JLf ^<$q ^4 44:^ ^4#(exciton)^§: ^^*>Jl, ^l^l 

yg% zfl ^(radiative recombination)^: *>7fl 3*r*H 47lt# 3h=r. 

<13> 4>7l -B-7] 44#^1 7 fl^. 7^7> 5E^r JL^7> #^5. 4 s 

4^:4 4^ AV-g-^Jl, JL^7} ^ y o V ^^-S 7l# 4°fl 

^ ^smm ±.*\& tt*]?]?] #n -8-71 4 1000 

A 3 £3. ffl-f Sr4l aA^fe^, 440} ^ *(pin hole)4 W4 

4 tr^f. 

<i4> s&tb, 4^tr #7l -8-71 4H ^|3r« ^ 5dA4, ^^^-S 4^1 

o.7l#^sl 4^ ^3- 4-8-*h=r. -8-71 EL i4# 4^ ^ ^1 *fl4*Hr 4 

-frfe -8-71 #4^1 ^4 442] o}^.£ 7 > H4 ^17} 4-5.3. 4^ 4^(htl)4 
4*1- ^^#(ETD* 4-§-*} , 3 ^^-4 ^7>7> -8-71 ^^(EML)^-S. Jl43 .2-3. 4iHl 

*T *fl^l4. °1^7ll^H ^71 -8-4 tW^H 3^*r ^7}<3l ^£7> 5^ 

i-s- 4^ s.^o] ^o>4tI1 ^4. 



20-4 



1020020068595 #^ 2003/4/1 

<is> SE*h nJ-eMfe °^2f ^ ^d\) £^ £E^- Cu-PC ^ 

3* ^#(HIL)# ^7>S. #<$*}cq 3* ^<$£\ <W*1 ^M, 3 M-o>7> -g- 

^4 ^> *>°H LiF ^-^ ^ 5 - 10 A ^51^ ^ ^W(#7r ^#(EID) 

-g; ^7><sH ^7} ^ojo] oflui^ #<*M ^ Jr o.^- ^7^7131 #<?M; # 

<16> 4> 7 ] -B-71 MV^^ol Jl-g-;*} ^£ 3 ^1 ^ ^ ^ 

^ ^^^7V ?i#<5H 4°<ft!: #^ -8- 0 l*VaL ^-H (color 

tuningH 7>^*> 7MJ1 ol^, o)^ 7-i^7> 5L&7\ 

<18> Ol ufl Aj- 7 ] 7^*} ^il* -fM A}-g-ig- ^ ^ ^oj-ij- 

lOOnnHl 7}7}£- gj=£ «>nv ^fl^ ^ ^ Jl€fl^-£^- ^<3^ ^^Krd] -f^-g- 

^.o]T^ ( til^^ <fr 7 ) B|5|fO S A>-§-^- Tj-fo]]^ <g o]-^^ « ^- o_ rpi 

^ €• *M1 *\)^ ^ SU*. ^ $X±r ^4 j,h 7} A> ^o. 

^<1*H 91 -fc- ^3-, on-off speed7l- nuj-s^ ^ ^ 

<19> olsf £o] Jfry] EL ^7}±t A>-g-5]^ -fM^JLS] f^Ml 4^1 ^1^> ^V-g- 

^ 7-1^-7} -fM EL ^7}, JL&Z} A>^-^ JL-g-7> -^-71 EL 

7>/ 7^7>1- ^Ajofl A}-§-*}^ ^ -6-71 EL ±*}3. ^ ^«H-°3L O]^ 

^-7] -fM EL ±*}^ X\%-^-2iS. o}^o]^ oluf. 
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<20> £ l£ -fi-7] EL M-B}vfl^ ^^£o]cf. 

<2i> £ 1-g- %^*}^ , #5fl^ -H-71 EL Mr 71^(1), *j| 1^(2), ^ ^^(3), 

3* ^^(4), -fi-71 ^#(6), ^#(7), ^^(8) £ *fl 2^(9)°] 5. 

<22> <^7H, Aj- 7l ^ 2*1 ^-(cathode) (9)^r Ca, Mg, Al 

*°]3L, o}^ ^^-(9)4 -fi-71 ^^(6) ^Hofl $>$3fe ^(barrier)^- ^#J1 

#7} ^<?H $1^ fe£ ^ ^(current density)!- ^ 4 1 &7l nfl£-°H, o] 

<23> ^-71 711 l^(anode)(2)^r 3* ^ ^©.S. <H^7> ^JI ^ 

^ ^ ^^S-rr IT0(indium tin oxide)S*| , 30nm^H °}^. 

<24> J£*V, -H-71 ^##(6)£- #7] *fl 1, 2^(2, 9HH Zl-71 ^7,>7j- 

=I^-*H 717-l^-BflS. IH^a] ^ol ^Ejfe. fo S) *fl SS Alq 3 , 

Anthracene-^ ^ x^*} -fi-7l#ll, PPV(poly(p-phenylenevinylene)) , 

PT(polythiophene) ^4 ZL#5l -fK£*fl#*] JL^-7> -fMl"^ #o] Molt}. 
< 25 > Htb, ^ ^#(3) £ 3* ^Nr#(4), ^#(7) ^ ^<g^(8)£ ^ 

4 3* g ^7>^1 oi^ ES ^o]7i ^|^V^ AA A i€^-(2)4 -B-71 tW(6) a>oi ^ 

^ 2^^-(9)4 -6-71 ^##(6) A>o]6fl Tfl^flsH °leit!r ^"71 

€r A^A HL^ J1^7> -6-71 *]u} ^71 ^#4] **fl ^7>Jl^# 
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^o. ^ ^^oj-o. ^ # - oiooj, # 7 1 -H-71 ^#(6)«fl €*>^ ^ 

<26> £ 1-& #5flS^ 7^7> 71 EL ^7}^ 3J°H, 

-H-71 EL ^-f^ A o V 7l 3* ^#(4) £ ^^(7), ^<^(8)°1 

<2?> £ 2a ifl*l H 2c^ #Hfl^ -fM EL ±z}4\ <*flM*l ^oW^* u|-Ef^ J£^°lCr. 

< 28 > £ 2a vfl^l s. 2c* -B-71 EL ^V^l ^ ^bJ* i§^}^ £4- 

# SL^l^ ^7>» ' + ' ZLElJl ^7>5^ o]?g~jr ^tSS- M"Et 

vfl&t}. °-2f z>z| 7)1 l^i^-4 2^2} <a^», EA ^ IPtt 

* ol-g-^- I^a^o ufEl-tfl^ HOMO^r LOMO^r ^3- ^-fr^r ^S. 

(Highest Occupied Molecular Orbital, valance band)^- w 1^-tt fll£(Lowest 

Unoccupied Molecular Orbital, conduction band)* M-^r^^f. 
<29> s. 2a*\] w>^r *fl 1^(2)21- *fl 2*1^(9) *>°H ^(\aM 

ol7>£l^l ^ ^°g^(3), 3* ^3^(4), -B-71 ^^(6), ^^(7)« 

^ <t^«|-3j s%i§ #3)5., z| f^<£| ^lsul (Fermi level )£■ «£J*lSl-7fl ^tf. 

<30> nsm, *H-(2, 9) A>olofl ^^(V CA )7r ^17>S1^, £ 2b<^l £*lfr «>^r 

#x}7\ ^^(7)^ LUM05L °1 n 5. 2b°\] S.X\& <&7}£<& 
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Vca^I- =?tt<& 3Lt= ^ ^ *l 0 *KV onset )iL4 ^-o.^, ^^om xJ4|ol c_7i ^-^(6) 

<31> ^ £ 2C ^1 ti>Sf ^-o] o]7>^<a- V CA 7l- V onset * ¥7>*>^ , 3* 0 1M- #7} 

(6)°.s. ^4 ^7>5] Ht^-s. #31 iHS^t}. 

< 32 > £ 2 fe #eflsl ^£-7} -B-71 EL f^jlS ^o]^ ) 

-6-7] EL A oM ^ ^#(4) ^ #7} ^#(7), #7} ^#(8H «S 

^^sl^l ^cf. 

<33> oj-^ W>4 £o] -6-71 7fl^.S 7^7} -6-7l#^ Hl^r J7^-7> ^7l# 

4-§-!" -r ^Tr^l, Jl^-71- -^711-^-i; Af-g-^ Jl^-7> ^-f ^tiV^O.^ 

^ j7«-7} ^, *>q-Sl J7^> 01=^^ H a V^A^ ol-g-^]n]- j 

o]E^flo] Ej«n^( interchain interaction)-^ zl ^o^l ^*fl s)e 

°1#^1 31 ^-^f blended system^ tfl^ ?J^5l ji 

<34> ^, o]i=. ^ 7M ^#^^r A>-g-^7iq- ( £^-*H - ?i 

^ 7l£lS 7>^7fl *>tt JL^Kdilution effect)!- °l-g-^ 3J°H , °1 «fl 

t 

^ ^#3J 7-1 Si ^ ^ lOum* -6-^Hl tb4. 

<35> LITI (Laser Induced Thermal Imaging) °l-§-tr JL^-7> ^#^1 sflE^) 

^°11 Si^H^ ^"71 ^##2) ^\9\ ^-^^ (cohesive force)!- #°l7l °1 

I-sH 1:^= Al^Efl( inert polymer blend system)^ °l-g-^>^4. 
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<36> o) rrj] olu]H inert polymer )S.^ PMMACpolymethyl methacrylate)!- 3:7H 

2! ^4, °1 ^-t- PMMASf ?Jr°ll A o v ^-Bl (phase separation) 

o] sle^Hl^ A o v 7l JL^x} *£%^r^3)- ^ ^ ^ Sl^imi sc i bl e) PS(polystrene) 

31121 olujl §eM (inert polymer)^. Aj-g-^jL ^rf.ZLei^, ^ ^-o] 

B #BH (inert polymer)!- <>l-§-*H JI^> ^*Kr "o^^ o^B # 

eH( inert polymer)^ ^r^xr #^ *>*I13 5"^^^ ^^l^r, °l^r ^3^r 
-g-<H^ ^(phase) ^71 nfl^-ofl ^ ^) 7 \ ^cf. 

<37> £ o_ 7 ] EL ^]-o] ^#^1 9X°]*\ , ^ ^ ^ 

^Kblock copolymer)!- "flH^ ^(matr ix)S. a>-§-§><^ ji^> tHr-M^r ^ 

<38> ^-71 ^*>7l 31 *H M. ^ofl o}^> ^M^l^^Rr, 7]% ^Ml 1 

711 2^^ol £*>3 ^£ -B-7l^7im%4i7H #7] -fp 

<39> iEtr, ^7l -fi-71 ^#^^r JL^> -fM^l"^*!^ , ^ ^f^lfe 

<40> ^*V, >£7l " &^1 ^*fl A oM ^ ^^im #*8. ^-f-^, ^ 
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^^1^4 #7] -8-71 Tj-^1 £-i7fl^(spreading coefficient)^ ^sHl 

<43> o]^> T^-g- ^v^H ^r^ofl ^Aj^m ^-arl ^^^t=^. ^ 

< 44 > j7«-7l- -B-7l *g^o\l 9X°]*] , PPV(poly(p-phenylenevinylene)) , 

PT(polythiophene) -^4 ^ ^£-7}- -fM ^ ^tMI (block copolymer) 

4 ^^-(blending)^H ^tr^. 
<45> ^-71 1-^- #7) JL^T.} ^7] ^%^r^°\ nflH^i W ^°-5L 

^-71 -8-71 Ti^l ^T^o] <?]Ei°]^( inter chain interaction)^- 

#7l JL^7> -8-71 ^ oj^oj o_*l ^ ^ ^ 

<46> £ 3^- ^-s. ^-#^-^l(block copolymer)^ M-e]-^^ H^t}-. 

< 47 > ^tiV^o.^ l-s. ^f^l^r -g-o)^- ti>-g-cHl ^^51^, n 7m 

Bej-^r ^ ^^1 ol-g-^o^ u>s. 7^ o. AAAAAABBBBBB (diblock copolymer) 

Stt AAAABBBBAAAA, BBBBAAAABBBB (triblock copolymer) ^ 1-1=- ^tMl* ^7}o] 
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<48> o] nfl A2f v\A <#7] ^tMl^ lamella structure), ^-f- 

^ (cylindrical structure), n 2 -^ (spherical structure) fl-^j^o] ^-^^ 7} 

<49> <^7H, ^-71 4-°l^r f^CAnionic polymerization)^: ^l^l ^ 7fl*ls)fe- o] 

7H ^7}^ £ ^ -&7}^ ^iSL #JL, -§-0]^ A>^o] ^ 

3*1 #7l<2f ^ « ^tHl (block copolymer)* ^tt 

<50> 3^. o]^ BAB 4^ jl^-7> ^(morphology) s>q-<y ^ ^ 

SS] 7^E^i, ^-71 #4 ^^lfe ¥ #fr^l ^*U(A, B)S ^S)jL, ^7l ^ 

*1 B^- A^l -g-§:°l 8 : 291 il^t o]j=ljl 014. 

<51> <^7M, B^ -g-§r°l 5 ; 50] ^^-ofl^ o] 3-711 =M , 

6 : 4<?1 ^-Mfe °1^7ll ^cf. 

<52> A o v 7l sq- ^ m ^^1^ ^ #^-^1 ^t^^ka, B)oll si«fl asi^a 

(crosslink) fit 7>^1 Tfl 3 Ml, °1tt #7l A4 B7> 4H*1 

(immiscible) 7>^al &7l *fl-&o]4. & f zfrzJ-S] A ^ BTi^l # £3 

(phase separation)^ «J °i 4*1 ^ , 4 #1MI3 ZL^-7> a>^t_H1 ^S. 4^°1 & 
71 nfl^-olrf. 

<53> <^7H, ^ 3«fl>H S^Sl^ B°H, a^3^ 
icH^ A°14. 
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<54> 5L 3°\] S.*]& M}9\- £o] S£ 7 ] ^ ^^^m ^t?^! 7H^, oj^Tfl 

Hi- ^^g- ^ ^.^^6)1 ojsq- ^ $Ur(miscible) -B-71 tHM-^ 

^- £^-*>d| <i^e| ^"71 if^*V ZL# oVofl a o > 71 j7«-^> -B-7l 

SMI 5^ ?H4. 

<55> ol ufl l^i^H *H -*7l ^€ A 7 A$\ JL^rA M JL^-B] 

<56> <*|7H, ^ V 7l A #^--4 B 1-^- a>o]^ i^} a}^ ti}^ (radius)S. ^ 

£)7l ofl^ofl ^ nm BT-ofl £1*1 44*1, ^ 4°H Jl=7fl £i€ -fr4 

^#^^1 4^#3H(displayH ^l7> 44 8^4. 

<57> 3^1, #7] « ^f^fl* °l^Rr 3jL t^fl A> B ^ 44 €3*44 31 

(poly(butadiene))4 #4^4 €(poly(styrene)) o_3.4 °1* *>44 % 9X 

4. ^, ^°l£r #-§-<*fl 4*fl <8^4fe £ ^°\] 91°]*] 2) ^71 1"^ *^*flfe 

<58> tJ^- #7] 1-^ ^f^*^ ^>7l -fi-7] ^#-§-^4 aflB^^(matrix) ^-i: 

4^ ^"71 Jl^-4 -B-71 ^E^flo] o]E^^( interchain 

interaction)^ 4-§-°-S-*| #4 JL-g-4 -fr4 ^#§^4 ^ <&^s$o] -fr447fl ^4. 

<59> 5&*V, #7l ^^14 -a-71 ^°\] tflsfl Aj-7] -^-71 

4^:4 -ff4 ^1-^^ ^^-oljrr a^t^ a}^ ^ ^ 7 > 

^44. 
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<eo> £ 4a £ 4b^ £5. 31 ^(spreading coefficient)^ 4€- ^ ^f^fl^ -2. 

<61> v}<% £o) igx$6\) -^-7] EL -8-71 ^^^r 

PPV(poly(p-phenylenevinylene)), PT(polythiophene) f-^r ^ ZL§4 -ft-71 ^^j"!-^^ 
^ -^f^lKblock copolymer)^ ^(blendingHl ^*fl 31, ^) 

#3 ££31^] £3>H XX\?\ 711 €4- 

<62> £ 3-8: ^-2:^ all, A o V 7l « ^f^ll #^1 B7> ZL#^2:S ^ Til ^ ^ ^ Efl 

°1^, ^EHNl A7> ZL#^1 ^Hl Sfl^H^ ^Bfl» 7HH olcf. 
<63> ^7lA^ ; #71 ^-71 C5+JL 7>^sr>^, #^1 ^(phaseH £ 

4€r ^"(dissimilar phased 7}$. A^ JL^-7> -8-7l ^r^#^ C^l 31 

^ ^(interfacial tension)^.^ Bi ^7] CL^ ^31 ^(spreading 
coefficient )«■ ^ ^ &^r. 

<64> ^, a^l bofl ^ ^^(spreading coefficient)^ *}JL, Yi/l- i, 

j7_VSl 7^ ^-^(interfacial tension)^- M-e^tt ^ tcfl , C^l A*ll £fl*V £-i7ll 

< 65 > £ 4a ^ ^-71 C^l A^l rfl*V ^31^7} OiL^r €■ W ^Wl^ -H-g^r 
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<66> ^, o oi 3 o. fe E 4aPfl SL^m w>Sf £o] 0.7I ^l-^(C)^ #7l 

<67> Olofl *>*fl £ 4bTT #7j C<H1 tfltt £^3l^7> OH^ €■ W ^#^1 

<2}- _n£-7} -^-71 ^^"#^4^ ^ A o^l- S^ltt S^M, ^ 0 <?] ^-f^ #71 

A7> JL^ -fM ^M(C)* l"&|*Kr ^ ^Efll" 0 

Sl^r 0 ^ ^-M ^"71 Jl^-7} -B-71 ^#^(C)^1 ^"71 ^§^14 ^^-S) 

<68> O]^ ^^oflA^ £oj wV^ofl o]*V -^-71 ^^^^7H 1"^ 

ZL^-7f Ti^l ^E^flo] ^E^^ (interchain interaction)^: ^JL, 

*V ^ ^-fr ^7l i^-7> i£#§^ °Jt^°1 -a-7l£]jl olofl lt)-5} 
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1] 

#71 -B-71 ^Wl ^f^l^ -B-71 ^#^3} ^1 «fl ^ 

S>fe -6-71^7^1^-^71-. 

[3^* 2] 

711 1%H1 ^^H, 

^7] -6-71 ^#^^r -H^-7} -6-71^1-^ °J^T ^K 1 5}^ -6-7l^7^m^-4i7>. 

3] 

*ll 1%H1 

^7l !-!=■ ^^lfe -g-ol^ ^ a Jr-§-<Hl ^^£l^ ^^.S. #el^El^ ^ #sl«- 

¥ ^ ^T^lS. ^^-S. ^ ^7l^7^m^7>. 
[3^8" 4] 
*\] 3%Hl 

^7) ^ ^*fl ^"71 ^^^Ife €1^, 

5] 

*n i%hi swi. 
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6] 

*ll 1^ ^ *fl 3%H1 5a°H, 

#71 ^^<q. a o V 7 ] o. 7 l tHH-^ ^"t-gr #7l 1-^- ^f^llt- °l^Hr 

cf^^sl- #71 -^-71 ^1-^ £3. Til ^(spreading coefficient)^ ^sHl zl 

^Hfl7l- <t^^r ^^-S, ^ ^-7l^7ll^^>. 
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[£. 2b] 
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[5. 2c] 



Vacuum Level 
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3] 
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[5. 4b] 
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